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[57] ABSTRACT 
A tape ending indicator comprises a ?ip-flop circuit 
responsive to a pulse signal derived from a rotating tape 
for producing a pulse of an increased width, which is 
applied to one input of an AND circuit which also 
receives count pulses of a given, constant frequency 
from a suitable source. The number of count pulses 
which are contained in the output signal from the AND 
circuit is counted in order to detect a change of the 
count above a ?rst value or below a second value as the 
diameter of the roll of the taken up tape increases or 
decreases, thereby indicating the ending of the tape. 

2 Claims, 3 Drawing Figures 
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TAPE ENDING INDICATOR FOR TAPE 
RECORDER 

BACKGROUND OF THE'INVENTION ' 
The invention relates to a tape ending indicator for 

tape recorders, and more paricularly to an apparatus for 
indicating an ending of tape running or the fact that the 
end of tape running is reached or approached. 

In a tape recorder, it is necessary to,_check for the 
running of a magnetic tape and to indicate to the user 
that an end of tape running is reached or approached, 
since otherwise a loss of important information to be 
recorded may result as a consequence of a continued 
recording operation without noticing the fact that the 
end of tape running is reached or approached. 

Various alarm devices for detecting and indicating to 
the user a tape end have been proposed. In one example, 
an electrically conductive foil is applied to a terminal 
end of the tape so that it can be electrically detected. In 
another example, a change in the tension of the tape 
which occurs when a tape end is reached is utilized for 
mechanical detection. However, conventional alarm 
devices are incapable of detecting a tape end before the 
running tape reaches its end. This involves a time delay 
in replacing the tape since the tape replacement is only 
possible after the knowledge of the termination of the 
tape running. As a result, the recording is interrupted 
for a while. In order to avoid such drawback, it is desir 
able to provide an alarm or a corresponding indication 
that the end of the running tape is being closely ap 
proached. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a tape end 
ing indicator for tape recorder which checks a tape 
running by sensing a pulse signal derived from a rotat 
ing tape reel system during the tape running and which 
utilizes a change ‘in the time interval between the pulse 
signals produced which occur as a result of a change in 
the diameter of the roll of the tape being taken up for 
indicating the fact that the tape end is approached or 
reached. 

In accordance with the invention, the pulse signal is 
derived from the associated tape reel system during the 
tape running, and a simple electrical circuit of conven 
tional design is utilized to provide an indication that the 
end of the running tape is approached or reached. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of the tape ending indicator 
for tape recorder constructed in accordance with one 
embodiment of the invention; 
FIG. 2 graphically shows various waveforms appear 

ing in the circuit shown in FIG. 1; and 
FIG. 3 is a perspective view of an example of count 

pulse emitter. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

Referring to FIG. 1, a rotary member 1 which rotates 
together with a take-up reel or a supply reel is peripher 
ally provided with magnets 2 arranged at equal inter 
vals. In the example shown, three magnets are disposed 
around the periphery of the member 1. A magnetic 
sensing head 3 is disposed adjacent to the periphery of 
the rotating member 1, and produces a pulse signal as 
the member 1 rotates together with the associated reel. 
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2 
In this manner, the components 1, __2 and 3 collectively 
constitute a pulse generator 20. The pulse signalfrom 
the generator'20'is ampli?ed by an ampli?er (land is 
applied as a pulse signal Ia to a?ip-flop circuit 5 from 
the output terminal (a) of the ampli?er. The ?ip-flop 
circuit 5 produces an output signal Ib which is in the 
form of a square wave, which iS applied from its output 
terminal (b) to one input of an AND circuit 6. 
The AND circuit 6 also receives a count pulse'Ic 

from a count pulse generator 7 at its other input termi 
nal. The generator 7 is formed by a pulse oscillator 
which produces the count pulse Ic of a ?xed frequency 
at its output terminal (0). Thus, when both the output 
signal Ib and the count pulse Ic are applied to the AND 
circuit, the latter produces an output signal Id at its 
output terminal (d), which is applied to an indicator 8. 
The indicator 8 functions to count the number of count 
pulses contained in the output signal Id from the AND 
circuit 6 and to provide an indication when the number 
of count pulses changes beyond a given range. In the 
present embodiment, the rotary member 1 is adapted'to 
rotate together with a take-up reel, so that its rotation 
will be continued with a gradually decreasing rate as 
the tape is taken up on the reel and the diameter of the 
roll thereof increases. 

In operation, during the initial phase of taking up the 
tape on the take-up reel, the member 1 which rotates 
together with the take-up reel will rotate with a rela 
tively high speed, so that the pulses produced by the 
head 3 will have relatively short intervals. As indicated 
in the left-hand portion (A) of the uppermost curve (a0) 
in FIG. 2, the ampli?ed pulse from the output terminal 
(a) of the ampli?er 4 will have a repetition period T, 
which is relatively short. The ?ip-?op circuit 5 converts 
the pulse signal Ia to the square wave Ib having a pulse 
width T1, as shown in the left-hand portion (A) of the 
second curve (b0), before it is applied to the AND cir 
cuit 6. The count pulse Ic produced by the generator 7 
is shown at (c0) of FIG. 2 and will appear at the output 
terminal (d) of the AND circuit 6 only when the signal 
Ib assumes a “1” level, thereby producing the output 
waveform, as shown at (do) in the left-hand portion (A) 
of FIG. 2, for application to the indicator 8. As men 
tioned previously, the indicator counts the number of 
count pulses contained in the signal Id, and produces no 
indication when the number remains within a given 
range, indicating that a suf?cient length of the tape is 
available for. recording or play-back. 
As the tape running is continued, the diameter of the 

roll of the tape taken upon the take-up‘reel increases 
gradually. The increase of the roll diameter accompa 
nies a gradual reduction in the speed of rotation of the 
take-up reel and the rotating member 1, so that the pulse 
repetition period of the pulse signal produced by the 
head 3 varies or increases as shown at (a0) in the right 
hand portion (B) of FIG. 2. As a consequence, the pulse 
width of the square wave signal Ib increases as does the 
number of count pulses contained therein. However, 
the indicator 8 produces no indication while the number 
remains below a given value. When the terminal end of 
the tape which is wound on the supply reel is ap 
proached, the number of count pulses contained in the 
output signal Ib will reach the given value, whereupon 
the indicator 8 operates to provide an indication. By 
way of example, the illustration in FIG. 2 is such that 
the indicator 8 will produce an indication when the 
number of count pulses contained within a pulse repeti 
tion period of the signal from the head 3 or the pulse 
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width To from the ?ip?op circuit 5 reaches 12. This 
warns the user of the tape recorder that the terminal end 
of the running tape is reached, thus allowing the tape to 
be replaced in order to avoid the loss of important infor 
mation. It will be noted that the indication by the indi 
‘cator 8 may be in any form including a continuous il 
lumination, ?ashing or extinction of a light emitting 
element. While in the above embodiment, the indication 
of the indicator is provided when the terminal end of 
the tape is reached, it is also useful to providea warning 
indication when the terminal end of the tape is ap 
proached. This allows the user of the tape recorder to 
prepare a new tape. Such a warning indication can be 
achieved by establishing a smaller value, for example, 8 
in the present example, for the threshold valueat which 
the indicator 8 operates. This is illustrated in the right 
hand portion (B) of FIG. 2 for the pulse width T,, of- the 
output signal from the ?ip?op circuit 5. ‘ . 

In the above description, the rotating member 1 is 
assumed to rotate with the take-up reel. However, it 

. will be appreciated that the member 1 may be disposed 
for rotation together with the‘ supply reel. In this in 
stance, the pulse repetition period of the pulse signal 
produced by the head 3 varies in the opposite direction, 
namely, reduces as the tape running proceeds. As a 
consequence, the threshold value of the count which is 
established in‘ the indicator must be chosen to a mini 
mum possible value, and a down-counter must be used 
within the indicator. - ' 

In the above embodiment, the rotating member 1 is a‘ 
disc which rotates with the reel, and the magnets 2 are 
disposed around the periphery thereof at equal inter 
vals. However, the magnets 2 may be directly applied to 
the reel itself, provided consideration is paid so as to 
avoid interference with the magnetic tape contained 
therein. The only requirement is that a pulse signal 
indicating the condition of the tapev running be derived 
from the rotating tape reel system. 
Where a ?uctuation in the supply voltage or a tem 

perature change of the tape recorder is likely to occur, 
the frequency of the count pulses produced by the pulse 
oscillator may be adversely in?uenced thereby, causing 
a premature warning indication when the tape end is not 
reached or approached. In this connection, it is desir 
able that the count pulse be derived from a portion of 
the tape transport system, such as a capstan for feeding 
the tape at a uniform speed, a ?ywheel integral there 
with or a pinch roller. FIG. 3 shows a‘count pulse gen 
erator 17 which derives the count pulse 10 from a 
?ywheel 9 integral with a tape transport capstan 10. 
Speci?cally, the generator 17 comprises a plurality of 
magnets 9a embedded in the periphery of the ?ywheel 
9 at an equal and relatively close interval, and a mag 
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4 
netic head 11 disposed adjacent to the periphery of the 
?ywheel 9 for producing the count pulse Ic in‘ response 
to the ?ux from the magnets 9a. Such an arrangement 
prevents an adverse in?uence of a voltage ?ue transport 
capstan 10. Speci?cally, the generator 17 comprises a 
plurality of magnets 9a embedded in the periphery of 
the ?ywheel 9 at an equal and relatively close interval, 
and a magnetic head 11 disposed adjacent to the periph 
ery of the ?ywheel 9 for producing the count pulse 10 in 
response to the ?ux from the magnets 9a. Such an ar 
rangement prevents an adverse‘ in?uence of a voltage 
?uctuation or a temperature change upon the frequency 
of the count pulses, thus avoiding 
ing operation. - 

What is claimed is: 
' 1. A tape ending indicator 

prising: _ . 

a rotating member operatively connected to a supply 
or take-up reel of a tape recorder and adapted to 
rotate at" a speed proportional to the rotational 
speed of said supply or take-up reel; 

a plurality of magnets mounted on and spaced at 
equal intervals along the periphery of said rotating 
member; . . 

a magnetic head disposed adjacent to the periphery of 
said rotating member for generating a'pulse signal 
each time one of said magnets passes said magnetic 
head; - ~ 

for a tape recorder, com 

a ?ip-?op circuit responsive to said pulseysignal, the ' 
output of said ?ip-?op changing each time. said 
pulse signal is applied thereto; - - 

a count pulse generator for producing count pulses of 
a ?xed frequency, the frequency of ' said} Count 
pulses being substantially greater than the fre 
quency of said pulse signals ‘generated by said mag 
netic head; -' - ' 

gate means connected to said flip-?op circuit and said 
count pulse generator for passing said count pulses 
whenever said gate means is enabled by said output 

7 of said ?ip-?op circuit whereby the number of 
count pulses passed by said gate means is propor 
tional to the frequency of pulses generated by said 
magnetic head;_ ' . \ 

indicator means for counting the number of pulses 
passed by said gate means and for providing an 
indication that a terminal end of a tape is approach 
ing when the number of count pulses passed by said 
gate means reaches a predetermined value. 

2. A tape ending indicator for tape recorder accord 
ing to claim 1 in which the countpulse generator com 
prises a pulse oscillator which produces count pulses of 
a ?xed frequency. 

‘I ‘I i 

an CI'I'OIICOUS count- ' 


